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Richard Vallee is at Columbia 
University, College of Physicians 
and Surgeons in New York City. 
He received his BA degree from 
Swarthmore College, where he 
first majored in chemistry and then 
biology. In his last semester he 
was introduced to the new field of 
cell biology and the then recently 
identified structures called 
microtubules. He did his PhD at 
Yale in protein biophysics, and 
then began work on microtubules 
and their associated proteins as a 
postdoc in the laboratory of Gary 
Borisy. Subsequently, his own lab 
was responsible for the discovery 
of the motor protein cytoplasmic 
dynein and the endocytic GTPase 
dynamin, each of which has 
proven to play a central role in 
substantial aspects of cell biology. 
What turned you on to biology 
in the first place? As a child, I 
was very interested in science and 
decided early on that I wanted 
to be a botanist. I never had a 
chemistry set, but I had my own 
microscope, and I was always 
cooking up experiments. I grew 
little elm trees from seeds in the 
park, orange trees and poppies 
using seeds from my parents’ 
bakery. I grew grass (of the real 
variety) on my windowsill, and 
bread mold, and I threw baker’s 
yeast into apple juice to see 
what would happen. My parents 
seemed to find this the most 
natural behavior for a young boy, 
which no doubt kept me on track. 
It took until my last semester of 
college and then graduate school 
to begin to do some ‘serious’ 
experiments and channel the 
experimental drive. 
What attracted you to cell 
biology in particular? I went to 
college in what was then, and 
may now still be, the top small 
school in the US, Swarthmore 
College. I was somehow pegged 
as a chemist, but I couldn’t 
resist biology, which I found 
very exciting at every level. My 
future plans changed with each new course I took, until my final 
year, when a new course in 
cell biology, run by a just hired 
assistant professor, Bob Savage, 
was offered. I didn’t realize then 
that cell biology was a relatively 
new discipline. Bob had the 
radical idea of having the students 
do research projects. I started 
something on DNA replication 
in onion root tips, but I was too 
distracted to complete the job. I 
imagine that my samples are still 
in a freezer at Swarthmore waiting 
to be sectioned. 
The advances being made in 
what was considered the realm 
of cell biology at that time were 
enormous. I was particularly 
attracted to structures and 
mechanisms, more proteins than 
genes. I recall a seminar class 
on microtubules as part of my 
college course. These were fairly 
new structures and had only 
been studied in situ. What they 
were made of and what they did 
was still largely mysterious. I 
somehow settled on virology for 
my graduate work, but I was a bit 
uncertain about broader directions 
for the future. I went off to Yale to 
study viruses, and worked for a 
year with Dick Goldsby on Semliki 
Forest Virus (SFV). I didn’t realize 
it at the time but I was involved in 
the early days of viral cell biology, 
trying to figure out the early 
stages in SFV uncoating. 
My state of mind at that 
time was definitely affected by 
the Vietnam War, which was 
in full swing. The government 
had wrangled for years as to 
what to do with college and 
graduate students. Life for us 
incoming graduate students was 
particularly uncertain because the 
government had made a ruling: 
whatever fate they settled on for 
students, it would be retroactive 
to the date I had graduated 
college. By the end of my first 
year at Yale it had become clear 
that I would be drafted into the 
army. So, I took some time off 
from school to teach science. I 
taught 8th grade general science 
in a middle school in Branford, 
Connecticut, near New Haven —  
everything but biology. Teaching 
13 year-olds was pretty 
challenging, but keeping their 
attention was great training for communicating with adults. Then 
it was back to graduate school. 
What keeps you going? It’s a few 
things. There is the experimental 
drive, which can become almost an 
obsession. There is the beauty and 
elegance of biological mechanisms 
and protein structures. I would 
say that another consistent drive 
for me has been to figure out how 
things work in cells. Our research 
is mostly basic, though my lab has 
become increasingly interested 
in medically related aspects of 
biology. When we can put two 
and two together and understand 
the underlying mechanism of 
how things work, that is a thrill. 
Biological research is currently (and 
probably will be for some time to 
come) a very privileged discipline. 
The pay-off is seeing things that 
have never, ever been seen before, 
and understanding things that have 
never been guessed at. We have 
been in this position a number of 
times, and it’s special. 
What is the best advice you’ve 
been given? My PhD thesis 
advisor, Robley Williams, Jr., was 
good for words to live by. My 
favorite was “Just keep doing 
good experiments”, which is hard 
to argue with and helpful when 
things aren’t going so well. The 
oddest advice I was given as a 
beginning graduate student  
was to avoid virology, because 
it was already too well worked 
out. I was also dissuaded from 
working on a then new protein 
called tubulin (the subunit of 
microtubules) as a graduate 
student, but I had my opportunity 
once I received my PhD. (And, I 
am very pleased to say, my lab 
has also returned to the study 
of viruses, their intracellular 
transport in particular.)
How did you get started in this 
field? My thesis lab specialized 
in protein biophysics. I studied 
self-association of a tetrameric 
enzyme, lactate dehydrogenase. 
This wasn’t exactly a hot topic, 
though there were several labs 
studying it. While I was involved 
in this project Dick Weisenberg in 
Philadelphia discovered how to 
get microtubules to self-assemble 
from brain cytosolic extracts, and 
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assembly was controlled and what 
microtubules were made of. I was 
just beginning to explore postdoc 
opportunities, and this was an 
ideal moment for me to enter the 
microtubule field. I contacted 
three of the major labs to interview 
for a postdoc position. I ended up 
with Gary Borisy. He had purified 
tubulin as a graduate student 
with Ed Taylor, and he elegantly 
combined biochemical and cell 
biological approaches in his 
work. He also had a great way 
of steering the discussion to the 
central issues of the field. 
At that time the greatest 
interest was in how microtubules 
assemble. This problem drew 
many protein biophysicists, who, 
I decided, hadn’t quite realized 
what they had been in training 
for. Biological issues really came 
second at that time, but caught 
my interest and helped me move 
back toward cell biology. 
How did you become involved 
in cell motility? A big biological 
question regarded cell movement. 
Microtubules were clearly involved 
in some important aspects of 
movement — they separated 
chromosomes during mitosis and 
they were the backbone of cilia 
and flagella. But they were found 
in many other contexts in cells, 
and there was the likelihood that 
they were involved in functions 
that still remained to be identified. 
I decided to work on the 
microtubule-associated proteins 
once I was established in my 
own lab. They were largely 
mysterious — a plus — and the 
broader field was turning away 
from them, at least momentarily. 
I played with using taxol, the 
‘wonder’ cancer drug of the 90s, 
as a tool for purifying microtubules. 
This effort turned out well, and 
allowed for microtubule purification 
under a very wide range of 
conditions. The taxol-based prep 
turned out to be critical in the 
development of the motor protein 
field. The prevailing method for 
purifying microtubules involved 
their self-assembly, mediated 
by GTP hydrolysis. Unknown to 
the field, the really interesting 
microtubule-associated proteins 
(MAPs) were all dissociated by nucleotides. In hindsight I like 
to think of the grams of motor 
proteins that had gone down the 
drain during purification of tubulin 
along with the non-motor MAPs. 
The use of taxol eliminated the 
requirement for nucleotides in 
microtubule purification, and motor 
proteins could be retained. 
Who had an influence on you 
at that time? Things really got 
started with Ray Lasek, then at 
Case. He spent his summers at the 
MBL in Woods Hole, working on 
axonal transport in squid, which 
were readily available there. I was 
a very junior scientist at the time, 
and had been invited to present 
a morning lecture in the world-
famous Physiology course. I was 
familiar with Lasek’s work and his 
uncanny ability to foresee the big 
picture from limited experimental 
clues. I had a very good talk with 
him in his MBL office, but at one 
point he apologized for a number 
of interruptions by people in 
his lab. I should please excuse 
them — the evening before my 
visit they had tried an experiment 
that had a very interesting 
outcome. Their experimental 
preparation was extruded 
axoplasm from squid giant axons. 
They had the thought to add ATP 
and see what happened. To their 
surprise and, I assume, delight, 
membranous vesicles began to 
show directed movement. They 
had reactivated axonal transport. 
Years later I realized that this 
was the birth of the modern 
microtubule motor protein field, 
which led to the discovery of the 
kinesins and cytoplasmic dynein. 
I had the good fortune of 
being asked shortly afterward to 
teach in the Physiology course 
under Bob Goldman, a mentor 
and friend, and a pioneer in cell 
biology. My teaching stint lasted 
five years, and it was during 
this period that kinesin was 
discovered at the MBL. I knew 
and interacted with the principles 
involved in this work. It was a 
very exciting time, with each 
of two groups presenting their 
results and their hypotheses on 
how axonal transport worked. 
I was pretty well-versed in the 
existing transport theories, and, 
basically, the field had little clue as to what was actually going on 
in the cell. One memorable model 
at that time involved cytoplasmic 
microstreams carrying subcellular 
particles along microtubules, 
akin to cyclosis in plant cells. 
The ‘moton’ model and the 
‘one- armed backstroker’ were late 
proposals closely predating the 
discovery of the motor proteins. 
Even the tracks for transport 
were controversial at this stage. 
Reports of neurons completely 
lacking microtubules but showing 
very active transport were out 
there, leading to the proposal 
that axonal transport was 
neurofilament-based. 
How did you come upon 
cytoplasmic dynein? Well, 
inspired by what was going 
on with squid at Woods Hole, 
I returned to my own lab and 
suggested that we look to see 
if there was anything similar 
in our calf brain microtubule 
preparations. Because we 
were still mainly biochemists 
at that time, we decided to 
look for microtubule-activated 
ATPases, which we immediately 
found. A eureka moment came 
when we could show that 
microtubule- associated protein 
1C, which we had previously 
noted as a minor, but consistent 
component of our brain 
microtubule preparations, could 
support microtubule gliding in a 
microscopic assay. Then, with 
the great help of Joe Wall at 
Brookhaven, we were able to 
image the purified protein. This 
was fairly early on in the project, 
and the very first images showed 
that the protein was dynein. 
Another important moment was 
when we could show that the 
direction of force production was 
opposite to that for kinesin. So, 
we had gone from microstreams 
to simple, quantal models for 
intracellular movement within just 
a short time
Where do you think the field 
is heading? A few years after 
the birth of the motor field, at a 
time when there was still a single 
kinesin and cytoplasmic dynein, 
Ray Lasek, true to form, said to 
me that there would be so many 
motor proteins — I recall he 
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they are provided,” write a 
team of British ecologists in a 
new study reported in Biology 
Letters of the Royal Society 
(published online), who have 
looked at this issue.
Matt Heard at the Centre 
for Ecology and Hydrology at 
Monks Wood, Huntingdon, and 
colleagues at Rothamstead 
Research and the Zoological 
Society of London, therefore 
looked at the effect on 
bumblebee densities of 
different-sized patches of sown 
wildflower seeds in different 
environments.
The team found that flower 
patches enhanced bumblebee 
densities, particularly in 
intensive arable farming 
landscapes. But bumblebee 
density did not increase with 
increasing patch size. The 
results suggest that, in the most 
intensively arable crop regions, 
the smallest patch helps.
Nigel Williams
Every little helps
Bumblebees are important 
pollinators of a large number 
of plant species and some 
crops. But many species are in 
decline, linked to habitat loss 
and increasingly intensified 
agriculture that reduces the 
abundance and variety of 
food plants for the bees. 
The European Union has 
recognised conservationists’ 
concerns and has introduced 
schemes whereby farmers 
are paid to manage their land 
for the benefit of particular 
habitats and species. These 
schemes include ones 
targeted at pollinators, aiming 
to enhance the supply of 
pollen and nectar sources by 
sowing flower seed mixtures 
along the edges of fields. The 
results can have a positive 
benefit but “the effects have 
not been studied with respect 
to the area of forage or 
landscape context in which 
Contexts: A new study finds that the size of patches of flowering plants sown to 
attract bees has little effect on density, whereas the neighbouring landscape has a 
marked impact on the bee numbers. (Photo: Laurie Campbell.)suggested a figure of 60 — that a 
chart of their activities would be 
as unappealingly complicated as a 
chart of intermediary metabolism. 
His prediction of the number of 
motor proteins has turned out 
to be disturbingly accurate (how 
did he do it?), though the charts 
have remained appealing. The 
significance of all this is that there 
are movements within cells, and 
motors responsible for them, that 
were undreamed of. Everything 
is moving all the time. Working 
all of this out will take some time, 
and should remain interesting 
for a long time to come. Some 
payoffs have already come in our 
understanding of chromosome 
segregation, which has proven to 
involve much more complex forms 
of motility than anticipated, and 
which has led to the identification 
of new and more specific targets 
for anti-proliferation drugs. 
In our own work we have made 
the surprising observation that 
cytoplasmic dynein, in addition 
to its clear roles in intracellular 
transport, is essential to cell 
migration. Through the skills of an 
outstanding current student,  
Jin-Wu Tsai, we are now able 
to inhibit dynein in developing 
brain and follow the effects on 
cell migration and division in 
brain slices. We can even image 
microtubules and other subcellular 
structures in situ in live migrating 
cells, which has us thinking that 
we are seeing the beginning of a 
brand new chapter in cell biology. 
Do you have any scientific 
role models? Albert Einstein, 
for the obvious reasons; but 
particularly because I’m a great 
fan of the thought experiment. It’s 
a fascinating concept. You have 
the chance to get ‘something for 
nothing’ (sometimes a very big 
something). I try to work it in to 
my own lab’s thinking if possible. 
One doesn’t think of deductive 
reasoning as part of cell biology, 
which has required so much of a 
descriptive foundation. But it’s a 
thrill when it comes into play. 
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